The energy spectrum of the molecular projected self-consistent Hamiltonian (MPSH) at zero bias is discussed in Figure S1 . In the left panel of Figure S1 (a), APC in Fe 4 Ph shows only the spin-down channels present around the Fermi energy E f , and the HOMO and LUMO orbitals for the spin-up channels are far from the Fermi Level with a consequent large spin polarization, which differs from the APC case of Fe 4 Me shown in the left panel of Figure S1 (b), where both the spin-up and the spin-down channels participate in transport. In addition, unlike the PC case of Fe 4 Ph in the right panel of Figure S1 (a), where the spin-up and the spin-down channels do not appear around E f , Figure S1 (b) exhibits that, for the PC case of Fe 4 Me, more energy levels occur near E f in spin-down energy spectrum, and so electrons incident can transmit easily through spin-down channels, whereas, the spin-up energy levels disappear at any energy around E f , resulting in a nearly perfect spin filter effect. Finally, it is noted that the HOMO-LUMO gaps in PC of Figure S1 (a) are widened whether for the spin-up or for the spin-down energy spectrums, compared with a narrow gap of the spin-down channel in PC of Figure S1 (b), therefore, the magnetoresistance in Fe 4 Ph is much larger than that observed in Fe 4 Me.
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